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1. A compound of the formula 




0). 

wherein X and Y are each independently of me other N anoVor CH and the rtng A Is 
unsubstituted or mono- or poiy-subsfituted by subsffluems selected from the group 
consisting of tower aflcyf, lower aikoxy, halogen, nftro and trtfkjcfcmethyt; or a salt thereof. 

7. The use of a compound according to any one of claims 1 to 4 in the preparation of a 
pharmaceutical composition for the treatment of disorders induced by substance p. 



Abstract 



The Invention relates to novel N{3£4*is-trf fluofomethyU^^ 
amtnoj-plperidines of the formula 
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wherein X and Y are each Independently of the other N and/or CH end the ring Als 
unsubstf luted or mono or poly-substituted by substttuents selected from the group 
consisting of lower afkyl, lower atacy, halogen, nftro and tnfhioromethyl; and the sate 
thereof, to the use thereof, to processes for the preparation thereof and to pharmaceutical 
compositions comprising a compound according to the invention or a pharmaceuflcafly 
acceptable salt thereof. 
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The following statement Is a full description of this invention, including the best method of 
performing it known to me> 
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The Invention rotates to novel I^S-bis-triBuoromet^^ 
amlno}-plperidfnes of the formula 
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wherein X and Y are each independently of the other N and/or CH end the ring A Is 
unsubstttuted or mono- or poly-substituted by substltuents selected from the group 
consisting of tower alkyt, tower alkoxy, halogen, nltro and trffluoromethyl; and the salts 
thereof, to the use thereof, to processes for the preparation thereol and to pharmaceutical 
compositions comprising a compound according to the invention or a pharmaceutical 
acceptable salt thereof. 



The compounds of formula ! may be present in the form of salts, especially pharmaceutic- 
airy acceptable salts. Acid addition salts can be formed with the basic centre of the piper*- 
dine ring. Suitable as the acid component are, for example, strong Inorganic adds, such as 
mineral acids, for example sulfuric acid, phosphoric actds, for example orthophosphoric 
acid, hydrohafic acids, for example hydrochloric acid, or strong organic carboxyfic adds, 
V*\ such as unsubstttuted or substituted, for example halo-substituted, lower aDcanecarboxyfic 
adds, for example acetic acfd cr trrfluoroacetic acid, or saturated or unsaturated dicarboxyi- 
lc acids, for example oxalic malonlc, succinic, rnateic, fumade, phthaiic or teraphthaflc add, 
or hydroxycarboxyOc adds, for example ascorbic, glycotic, lactic, mafic, tartaric or citric acid, 
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amino acids, for example aspartic or glutamic acid, or benzoic acfd, or organic sulfonic 
adds, such as unsubstltuted or substituted, for example halo-substituted, lower alkane- 
suffonlc acids, for example msthanesulfortc add, or unsubstituted or substituted, for 
example tower aikyJ-eubst&uted, arytsultonfc adds, for example p- t o toen esultanlc add. Saris 
that are not suitabie for therapeutic use are also Included; the tetter salts can be used, for 
example, fn the isolation or purification of free compounds of formula 1 or the 
pharmaceutloafly acceptable salts thereof. Only the pharmaceuficafiy acceptable, non-toxic 
safts are used therapeutically and those are therefore preferred. 

Since the compounds according to the Invention have at least two optically active carbon 
atoms they may accordingly be present in the form of stereoisomers, stereoisomerfc 
mixtures and in the form of the (substantially) pure (^stereoisomers. The present invention 
relate also to corresponding stereoisomers. 

Preference is gjven to compounds of formula I wherein the ring A is substituted. 

Unless otherwise defined, the general terms used hereinbefore and hereinafter have the 
meanings given below. 

The term nower" denotes that groups and compounds so defined each have from 1 up to 
and including 7, preferably from 1 up to and inducing 4, carbon atoms. 

Lower alky! to, for example, methyl, ethyl, n-propyi, tsopropyl n-butyl, isobutyi, sec-butyl, 
tort-butyl or a corresponding pentyl, hexyi or heptyl radical. Ci-C«alkyi Is preferred* 

Lower alkoxy is, for example, methoxy, ethaxy, n-propyloxy, isopropyioxy, rvbutytcxy, iso- 
butylcxy , sec-butytaxy, tert-butyioxy or a corresponding pentytoxy, hexykacy or hepiyioxy 
radical. CrC^aDcoxy is preferred 

Halogen is especially halogen having an atomic number of up to and mduding 35, Lb. 
fluorine, chlorine or bromine, and also includes focfine. Chlorine b preferred. 



Substance P Is a naturally occurring undecapeptide of the tachykinin family. It is produced 
in mammals and acts pharmacologically as a neuropeptide. Substance P plays an important 
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role In various {fisarders, for example In tte case of painful conditions, in migraines ami In 
certain disorders of the oentraJ nervous system, such as anxiety states, vomiting, schizo- 
phrenia and depresskm, ar^ ^ 

also In inflarrimatory diseases, such as rheumatoid arthrftfe, Iritis and conjunctivitis, to 
diseases of the respiratory organs, such as asthma and chronic bronchitis, in diseases of 
the gastrointestinal system, such as ulcerative colitis and Crohn's disease, and in 
hypertension. 

A great deal of work Is being done to advance the development of the field of substance-P- 
antagonists and, for example, to find suitable substance-P-antagonists having a broad 
spectrum of action that exhibit outstanding In vfvo activity and increased bioavailability as 
waii as improved chemical stablSty. 

Extensfve Pharmacol oglcai shithes have shown that the compounds accorcfing to the 
Invention and the salts thereof antagonise substance P to an especially preferred Merit 
and thus inhibit the symptoms Induced by substance P. 

The substance-P-antagonising effects can be demonstrated - as shown below - using test 
methods know to the person sWUed in the art Such effects are observed both //> vftro and 
in vivo. For example, the substance-P-induced formation of phosphoinositol In human 
astrocytoma cells is antagonised tn vgro by the compounds of formula I and I A and the 
pharmaceuticaiiy acceptable sails thereof. IC» values of from approximately 1 nrrtoi are 
found. A suitable test model for the detection of that Inhibition is, for example, the test 
method of Lee, CM efe/.,as described in JJieumohem. & 408414 (1892). 

In addition, the binding of 3 H-substance P to bovine retina in the radio receptor assay 
according to H. Bfttiger, Clba Foundation Symposium 81 1 96-1S9 (1982) is inhtoited with 
ICso values of from approximately 1 nmd. For example, the following to vitro values were 
obtained for the target compounds of Examples 3,4 and 5: 7 nrnol - 6 nmd - 6.9 nmd. 



A change In behaviour is produced In gerbfls by Lev. administration of substance P methyl 
ester. That effect can be inhibited In vivo after peroral administration of compounds of 
formulae I and IA and the salts thereof* The test method used Is the method of AVassout 
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et a/., which was presented at the n Substance P and Related Peptides: Cellular and 
Molecular Physiology" Congress in Worchester, Mass., In 1990. In that method, EDso values 
of from approximately 0.1 mg/kg p.a are obtained, cfemonstrattng their usefulness fn the 
treatment of disorders of the central nervous system. 

in vrfvo, using the experimental procedure of Lundberg et ah, Proa Nat Acad Set (USA) 
ML 1 1 20-1 1 24, the compounds of formulae I and I A and the sate thereof Inhibit vagaliy 
Induced bronchospasms rn guinea pigs at a dose of from approximately 1 .0 mgTkg Lv., 
which demonstrates their suitability for the treatment of asthma. 

Compared wtth tha <xm^porufir^<»mpounds disclosed In the European Patent Application 
having the Publication No. 532456 A1, the compounds according tothe Invention not only 
have markedly bettor fn Wvo activity, but they also exhibit substantially greater chemical 
stability, for example wtth respect to oxygen, and enhanced oral bioavaHa&aity. 

The substance-P-arrtagonists of formulae I and IA prepared in accordance with the 
Invention and the pharmaceutical^ acceptable sails thereof are accordingly outstandingly 
suitable for the therapeutic treatment of the pathological symptoms listed hereinbefore. 

The invention relates also to a method of treating disorders Induced by substance P by the 
administration of a thenap^ 
pharrrtaceuttcally acceptable salt thereof. 

The present invention relates ateo to the use of a compound of fomiula 1 or IA or of a 
pharrnaceuticaJfy acceptable sait thereof In the preparation of medicaments for me 
treatment of disorders induced by substance P. 

The invention relates ateo to the use of compounds of formula I or I A or of the salts thereof 
as biochemical toois, for example for the identification and, possibry, the profiling of further 
potent substsjTce-P-antagonists. 



The Invention relates especially to compounds of formula IA 




wherein X Is CH or N and Y is N, and 2 1$ hydrogen, halogen or nftro, and to the salts 
thereof. 

The Invention relates above sB to compounds of formula f A wherein XlsNorCHandYls 
and 2 is halogen, such as chlorine, and to me salts thereof. 

The Invention relates specifically to the compounds of formula I mentioned In the Examples 
and to the rafts thereof* 

The invention relates also to processes for tie preparation of the compounds according to 

• tne invention, i nose processes comprise: 

» • 
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a) reacting a compound of formula (Ua) 




-6- 



wherein X and Y are as defined and the ilng A is unaitetftuted or fs substituted as 
indicated, wim a compouml of formula lib 




wherein Qi is free or etherffted hydroxy, such as hydrrey, tower altaxy or unsubstituted or 
substituted phenoxy, or is reactive esterffied hydroxy, such as halogen, especially chtortne, 



or a radical of the formula 




or with a salt thereof, or 



b) reacting a compound of formula (Ilia) 




(lite). 



••• » 
• • • 



wherein the ring A Is unsubstituted or is substituted as IrtcQcafedi with a compound of 




formula Mb 



» • 
»•»« 




wherein X and Y are as defined and Qi is free or etherlRed hydroxy , such as hydroxy , lower 
afkoxy or unsubslituted or substituted phenoxy, ot Is reactive esterffied hydroxy, such as 




halogen, especially chlorine, or a radical of the formula %\ > — < , or 



with a salt thereof; 

and, if desired, separating a mixture of Isomers obtainable by the process and Isolating the 
desired isomer and/or converting a free compound I or IA cbtainabie by the process into a 
salt or convening a sail of a compound I or IA obtainable by the process Into the free 
compound I or IA or into a different salt 

Salts of starting materials having at least one basic centre, for example those of formula Ha 
or Ilia, are corresponding add addition salts, whfle salts of starting materials having an add 
group, for example those of formula lib or llib, are in the form of salts with bases. In each 
> as described above in connection wtth corresponding salts of formulae J and I A. 



The reactions described hereinbefore and hereinafter in the Variants are carried out In a 
manner known perse, for example In the absence or, generally, in the presence of a 
suitable solvent or dBuent or a mixture thereof, the reactions beJng carried out as required 
wffii cooling, at room temperature or with heating, tor example In a temperature range of 
from approximately ~80°C to the boiling temperature of the reaction medium, preferably from 
approximately -1 0° to approximately +200°C, and, if necessary, in a dosed vessel, under 
pressure, in an inert gas atmosphere and/or under anhydrous conditions. 
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Process variants al and ta\: 

The condensation to form the amide bond can be carried cut tn a manner known perse, for 

example as described In standard works, sue* as Houben-Wey!, " 

schen Chemte", 4th edition, Volume 15/11, Georg Thleme Veriag, Stuttgart 1974, "The 

Peptides' (E Grass and J. Melenhofer, edsj, Volumes 1 and 2, Academic Press, London 

and New York, 1978/1 880, or & Bcdanszky, "Principles of Peptide Synthesis', Springer- 

Vertag,Bertn1984. 
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The condensation can be carried out tn the presence of one of the customary condensation 
agents; Customary condensation agents are, for example, carbodllrnldes, for example 
efiethyh dipropyi- or N-ethyWK3<iirnem^^ or especially dicydo- 

hexylcarbodDmidQ, atso suitabie carbony) compounds, tor example carborryldflmldazcle, 
1,2-oxazoOum compounds, for example 2-etrty^-chsnyl-l ,2-oxe^aurn^^rfonaie and 
2^-^utyW-rnethyflsoxaa^ perchtorate, or a suitable aoyiamlno compound, for 
example 2-ethoxy~1 -ettoxycartwrr/M ^^firrydroqulncllne, also actfvated phosphoric add 
derivatives, for example dphenyiphosprmryl azlde, dlethylphosphoryl cyanide, pr©ny1-N- 
phenylphosphoramidocrtforidate, Ws<2sjxo-3-oxazoMrtyrjp acid chloride or 

1^>en2otrla2oryioxy-trts<dime hexafluorophosphate. 

If desired, an organic base te added, for example a trHower alkyiam Ine having bulky 
radicate, for example ethyl dHsopropylamtne, or a heterocyclic base, for example pyridine, 
4Kfirnethyiaminopyr^^ 

The condensation of a carboxytio add haflde, for example with a corresponding amine, can 
be carried out also tn the presence of a suitabie base without the addition of a suitable 
coupling component 



The condensation is preferably carried out in an inert, polar, aprotfc, preferably anhydrous, 
****** solvent or solvent mixture, for example in a carboxylic acid amide, for example fotmamtoe 
M#t or tfmethytforrnarntda, a halogenated hydrocarbon, tor example methylene chloride, carbon 

tetrachloride or chiorobenzene, a ketone, for example acetone, a eyefle ether, for example 
* * tetrahydrof uran, an ester, for example ethyl acetate, or a nftrfle, for example acetonftrSe, or 

In a mixture thereof, as appropriate at reduced or elevated temperature, for example in a 

temperature range of from approximately -40°C to approximately +100°C, preferably from 
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apprtodmatdy -1 0°C to approximately +50°C, and if necessary under an Inert gas atmos- 
phere, for example a nitrogen atmosphere. 

Reactive add derivators can also be formed to «8u. 

The stating materia) of formula (iJb) and (Jllb) Is known or can be prepared In a manner 
known perse. 

Compounds of formula (Ma) can be prepared in a manner known per so, For eocampie, a 
compound of the formula 




wherein Qa Is, for example, iower alkyi or phenyMower aDcyl, as starting material, is N- 
alkylated, for example by reaction wlfli lower alkoxy-halomethane, such as ethoxy- 
chloromethane, tn the presence of a base, and the compound of formula (Hid) 




thus obtainable, wherein Q* is, for example, tower alkyt, te treated with a nitrite, such as 
acetonftrtle, in the presence of a strong acid, such as cttensurfonte add. in me resulting 
compound of formula (tile) 
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(Hie) 



the -C{=0)-OQ3 group is removed by treatment wfth a strong acid, for example with 
hydrobnornfc &CICL 

For the preparation of an enanfanerlcaHy pure compound, in a compound of formula (IHf) 



thus obtainable, the secondary amino group is aeylated wfth an optically active compound, 
such as a corresponding <>acyla^ a-hydioxycarboxync add or a reactive derivative 
thereof, for example O-ecetyH+JmandeJic add chloride, and the dlastereoteomeric mixture 
thus obtainable is separated in a manner known per se, for example by chfomatography. 
When the two N«acyi groups have been removed, for example by acid hydrolysis, for 
example with hydrochloric acid, a compound of formula (Ulg) 




0, 



HN 



OHO 




•niNH, 
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16 OutaTOu, 

The 4-amino group of ocmpouncls of formula (Mg) is temporarily protected In a manner 
known perse, lor example toy reaction wtth benzaktehyde. Then the S^bte-trffluonwwthyl- 
benzoy) group Is introduce©; for example as described lor Process variant a), by coupling 
with a compound of formula (Ho), and the protecting group of the 4-amIno group Is 
removed, for example by treatment with an acid, such as hyctochtorfc acid, and a 
corresponding compound of formula (Ilia) is thus obtained. 

Compounds of formula (lla) can be prepared In a manner known perse. For example, a 
compound of formula (Wg) te used ae starting material and te coupled, tor example as 
described for Process variant b), wtth a compound of formula (1Kb) In the presence of a 
coupling reagent, and the corresponding (aza-)naphthoyl group Is thus Introduced A 
corresponding compound of formula (lla) Is thus obtained. 

The Invention te illustrated especially by the Examples and relates also to the novel 
compounds mentioned In the Examples and to the processes for the preparation thereof. 

Resulting salts can be converted In a manner known perse into the free compounds, for 
example by treatment with a base, such as an alkali metal hydroxide, a metal carbonate or 
metal hydrogen carbonate, or ammonia, or another of the saMormfng bases mentioned at 
the beginning, or wtth an add, such as a mineral acid, for example wtth hyotochtortc acid, or 
another of the salt-forming acids mentioned at the beginning. 



Resulting salts can be converted into different sans In a manner known perse: acid adoption 
sails, for example, by treatment wtth a suitable metal salt, such as a sodium, barfum or 
IV.l* silver salt, of a different acid In a suitable solvent In which an inorganic salt being formed fs 
Insoluble and te therefore eliminated horn the reaction equilibrium, and basic salts by 
freeing of the free acid and conversion Into a salt again. 



The compounds of formula 1 and I A, Including their salts, may also be obtained In the form 
of hydrates or may Include the solvent used for crystalHsattcn. 
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As a result of the dose relationship batsmen the novel compounds In free torn) and in 1h8 
form of their salts, hereinabove ami hsrejnbelow any reference to the free compounds and 
their salts Is to be understood as including aiso the corresponding salts end free 
compounds, respectively, as appropriate and expedient 

Resulting mixtures of dtestereofccmefB and mixtures of racemates can be separated In 
known maimer Into the pure dkstereoteomers or racemates on the basis of the physico- 
chemical differences between the constituents, for example by chromatography and/or 
fractional crystallisation. 

Resulting racemates can ate) be separated Into the optical antipodes by known methods, 
for example by recrysialsatton from an optically active solvent, with the aid of micro- 
organisms or by reaction of the resulting diasteredsorneric mixture or racemate with an 
optically active auxiliary compound, for example according to the addle, basic or function- 
ally modifiable groups present in compounds of formulae ! and IA with en optically active 
add, base or an optically active alcohol, into mixtures of diastereoteomerto salts or 
functional derivatives, such as esters, and separation thereof Into the dJasteredsomers from 
which the desired enantiomer can be freed in the appropriate customary manner. Examples 

: v# : of suitable bases, acids and alcohols are optically active alkaloid bases, such as strychnine, 
dnchonine or bruclne, or r> or L-(1-phenyr}ethyiamlne, 3-pipecoiine, ephedrtne, 
amphetamine and similar synthetically cbteirtable bases, cptlcafly active carboxyllc or 

5 :i ^ : sulfonic adds, such as qulnto add or 0- or L-tartartc acid, r> or bK^tohiyttartarte add, D~ 
or L-maHc add, O- or U-mandeRc acid, or r> or L-camphorsulfonia acid, or <^>UcaIly active 
alcohols, such as bomeo! or r> or L-{1-phenyl)ethand. 

•••• 
•»•••* 

The invention relates also to those forms of the process in which a compound obtainable as 
Intermediate at any stage of the process is used as starting materia! and the remaining 
steps are carried out or in which a starting matertaiisiffiedlntr»fe»mofa«tftw, 
especially, Is formed under the reaction conditions. 

The invention relates also to the novel starting materials developed specifically for the 
preparation of the compounds of the invention, especially to those starting m aiarfals 
resulting In the compounds of formulae I and IA that were described at the beginning as 
being preferred, to pr ocesses for the preparation thereof and to their use as Intermediates, 
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indudlng the compound (2IF l 4S>N^H3>54*s*trffl^ 
pfpBffcfln^yQ-«cetainJcte. 

The novel compounds of formulae I and !A can be used, for example, In the form of 
pharmaceutical compositions thai comprise a therapeutically effective amount of the active 
Ingredient, optionally together with Inorganic or organic, sofld or liquid, phaimaceuticaOy 
acceptable carriers that are suitable for enteral, for example oral, or parenteral administra- 
tion. There are used, for example, tablets or gelatin capsules that comprise the active 
ingredient together wffli dBuents, for example lactose, dextrose, saccharose, manrtftoJ, 
sorbitol, cellulose and/or lubricants, for example sfifca, talc, stearic acid or salts thereof, 
such as magnesium or calcium stearate, and/or polyethylene glycol Tablets can also 
comprise binders, for example magnesium aluminium silicate, starches, such as com, 
wheat, rice or arrowroot starch, gelatin, tragaoanth, methylcsfluJose, sodium carboxymethyJ* 
cellulose and/or polyvinylpyrrolidone, and, If desired, disintegrators, for example starches, 
agar, algimc arid or a salt thereof, for example sodium alginate, and/or effervescent 
mixtures, dr absorbents, colourings, flavourings and sweeteners. The novel compounds of 
formulae 1 and I A can also be used In the form of parenterafly administrate compositions or 
In the form of Infusion solutions. Such solutions are preferably Isotonic aqueous solutions or 
suspensions which, for example In the case of lyopM&ed compositions that comprise the 
active ingredient on Its own or together with a carrier, for example mamitol, can be 
prepared before use. The pharmaceutical compositions may be sterilised and/or may 
comprise exctpients, for example preservatives, staWBsers, wetting agents and/or 
emutsffiers, soiublHseis, salts for regulating the osmotic pressure and/or buffers. The 
pharmaceutical compositions In question, which, If desired, may comprise further pharma- 
cologically active substances, are prepared rn a manner known perse, for example by 
means of conventional mixing, granulating, confectioning, dissolving or tyophQIslng 
processes, and comprise from approximately 0.1 % to 100 %, especially from approximately 
1 % to approximately 50 %, In the case of fyophffisatas up to approximately 100 %, active 
ingredient 

The invention relates also to the use of the compounds of formulae I and iA, preferably in 
the form of pharmaceutical compositions. The dose can depend on various factors, such as 
the mode of administration, species, age and/or Individual condition. The da&y doses to be 
administered are, in the case of oral administration, from approximately 0*25 to approxim* 
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atety 1 0 mg/fcg, and In the case d warm-Wooded animals having a tody weight of approx- 
ImatBiy 70 kg, may are preferably from approximately 20 mg to apprtrima&ly 500 mg, 

The following Examples Illustrate the Invention; temperatures are given In degrees Celsius 
and pressures In mbar. 

Earned £B,4$HH^^ > 
4-carboxamrde 

255 g (1 1 .8 mmd) of Ws(2K«o^-oxa2oCdIny0phos]^rtc arid chloride are added at (TO to 
a solution of 4.18 g (9.67 nrniofld (2^^ 

4-plpert<flneamlrra [BP 632 466 A1, Example 38 % 1 .84 g (1 06 mmoO ol qulnoflne^ 
carboxyflc add and 3 ml (21 .3 mrrtoJ) of trlethylamlne tn 30 mi of methylene chloride and the 
tee bath Is removed after 10 mtraita^ The rffiidion mixture Is stirred for 4 hours at room 
temperature and then diluted with methylene cWortde.Tr» organic phase Is extracted wim 
aqueous 10 % citric acid and with 1N potassium carbonate solution, wasted with brine, 
dried over magnesium sulfate and concentrated to dryness by evaporation. The crude 
product Is chromatographed on silica gel wtth methytene chloride/acetone (73). The tftie 
compound Is crystallised from methylene diloride/ethar/hexane m the form of white crystals. 
M.p.: 187*C; TLC: methylene t^ridafacetone (7:3) Rr 0-48, FD-MS: M*« 585; [aipha]D «= 
+ 9,9 (c=1 1 methylene chloride); analyst ado; C « 6359%, H= 4.30%, N » 7.18%, F = 
1 8.47%, found C n 63*0%, H= 4.40%, N = 7. 1 6%, F » 1 9.45% . 
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The starting materia) can be prepared, for example, as follows: 

a) ^H^Chtoro-benzy^^ add methyl i 

A suspension of 1 ao g of sodium hydride (80 % m mineral oa, 333 mmoQ in dry tetrahytfco- 
furan [THF] is heated at reflux under argon. A solution of 605 g (238 mmof) of [1-(4-chton> 
ten2yO-but-&<ny1J-cart)arnic add methyl ester [AfcCarfyFJ, Rosanstock PD, PaotiniJP, 
J'": Mtooc/ OD, Asftton U Bennetts WW, J. Med Chem, 1968, f f 534J In 50 ml of dry THF fe 
•**" 2 added dropwlse thereto in the course of 1 hour. The mixture is then boiled under reflux tor 
t mm 2 hours until Hie evolution of gas subsides. The mixture fe cooled to 0°C and chkwomethyJ 
ethyl ether fe added dropwise in such a manner that the reaction temperature does not 
exceed 5°C. The mbdure is men heated slowly to 26°C and stirred for 12 hours to complete 
the reacfion. Excess sodium hydride is destroyed carefully w&h 1 mi of water before more 
water is added. The phases are separated and foe aqueous phase is extracted again wfth 
tert-buty! methyl ether. The combined organic phases are washed with brine, dried over 
sodium sulfate, and concentrated by evaporation. The crude product is <fisti!led at 0.1 mbar 
and has a bofflng range of 12f>125°C. TLC: ethyl acetate/hexane (1 ; 0) iVO.34, FD-MS: 
M*« 311(313). 



b) £1P,4S>4-Acetyiamfrt^ mefrryl ester 

At -40°C, 20.6 m) (303 mmol} of ohJorosutfonic add are introduced into 500 ml of acato* 
nitrite. A solution of 4ao g (154 mmoQ of f*{l-(44ftlor<>fc^^ 
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carbamlc acid methyl ester In 50 ml of acetonitrile Is added dropwtee In such a manner thai 
the reaction temperature does not exceed -NFC The mixture is then stirred for 20 minifies 
at -15°C before 370 ml of 2N sodium hydroxide solution and 100 ml of 10 % aqueous 
sodium hydrogen carbonate solution are added to the reactioa The phases are separated 
and the aqueous phase Is then extracted twice wfth toluene. The combined organic phases 
are dried over sodium sulfate. The crude product Is crystallised from toluene and yields the 
tftte compound in the form of white crystals, M.p.: 1 69-1 70*0. TLC: methylene cWorWeA 
methanol/cona ammonia {90 : 8 : 1) Rf=0.42, FD-MS: M*t>325. 

c) {2R\4S>N^4~C^ro~be^ 

81,8 ml of 33 % hydrogen bromide In acetic add are added to (gFT^^^^etytemlno-^ 
(4^^ro4>enzyi>p5peridlne-1 -cartoxyflc add methyl ester {30.0 g, 823 mrnd). After 
1 6 hours, 200 mi of water are added to the mtxture which is then washed twice with toluene. 
The aqueous phase is rendered basic and extracted twice wtth ethyl acetate. The organic 
phases are dried on potassium carbonate and concentrated by evaporation using a rotary 
evaporator. The title compound crystaHises In the form of a hyorochJoride from EtOH/ethyi 
acetate. M.p/. 2B8-289*C> TLC; methylene cMcwWe/mothanoi/cona ammonia (903:1) Bf 
ai7 l FlVMS:{M+ira267. 

d) (2»S£R4S)-Acetteacid 2H^acetyiamlrro*2^4-c^ 
phenyHrihyi ester 

Racemio f^|2-(4-cWon>^eruy0^5er^ hy dr och l oride (20.5 g, 67.6 rnmoi) 

Is Introduced wtth vigorous stirring at 0°C into 34 ml of 2N sodium hydroxide solution, 
150 ml of a 10 % aqueous sodium hydrogen carbonate solution and 60 mi of methyiene 
chloride, in the course of 1 hour, S(+)«Oac8tyknandeilc acid chloride [Pracefus G, Ann., 
1959, 622, 1U\ ( 1 4.9 g, 70 mmol) Is added dropwfse thereta The mixture is then stirred for 
1 hour at +4°a The phases are separated, and the organic phase is dried over sodium 
sultate and concentrated by evaporation using a rotary evaporator. The title compound Is 
isolated In the form of the pure olastereoisomer after crystallisation twice from methyiene 
chiortte/tert-butyl methyl ether. M.p,: 209-21 1°C. TLC: methylene chloride/tscpropanol (9:1) 
Ri* 0.©, FD-MS: M*« 443, [aJphaJD = + 77.5° (c=1 , methylene chtortde). 



-18- 



• 



« 

••»*** 



The mother liquors comprise mainly the non-crystalline dastereoisorrter (2 I S^S,4R)-N-p-(4- 
chtoro-toMrxfrHesti^^ TUO: methylene chlorfdeY- 

teopropanoi (9:1) R*= 0.70, 4 

e) ^4S)-1^^^trtf!uoTwr^hy^^ 
(2*S l 2R J 4S>Acefic add 2-[4-acetytam!no-2-(4^1^^ 

ethyl ester (37.4 g, 84.5 mmd) Is bolted under reflux for 2 days tn 370 ml of 6N hydrochloric 
add. After coding, the mixture Is rendered basic with solid sodium hydroxide end extracted 
with methylene chloride* The combined organic phases are dried over potassium carbonate 
and concentrated by evaporation using a rotary evaporator. &5 m) (84.5 mmoJ) of benzalde- 
hyde are added to the residue, which consists of almost pure (2R4S}^4-chioro^ertzy^ 
piperldtae-4-amine (19.0 g, 84.S mrnol, 1CX?%>) f and the mixture is concentrated twtoe using 
a rotary evaporator wfth 1 50 ml of toluene. The otty residue is taken up In 1 80 ml of methyl- 
ene chJorfde and 15.3 m! (1 10 mmd) of trtsthyiarnlne and cooled to 10°C. Bls-trrrluon> 
methyfoera^cntorla^ 

and the mixture Is then stirred fori hour at 25°C to complete the reaction. 250 mi of 
1 N-hydrcch!orfc acid are added to the reaction mixture and the methylene chJorfde Is 
removed under reduced pressure using a rotary evaporator. Hexane and ethanoJ are added 
until two homogeneous phases form. The organic phase b separated off and washing with 
hexane is continued until ail the benraJdehyde has ton removed. The mixture Is rendered 
basic with solid sodium hydroxide and extracted repeatedly with methylene chioffde. The 
organic phases are dried over sodium sulfate and concentrated using a rotary evaporator. 
Crystallisation from ten-butyl methyl ether/hexane yields the trfle compound In the form of 
white crystals. M.p.: 79-81*0. TLC: methylene chtonWmethEnoi/cona ammonia (90:9:1) 
fV 0.21 , FD-MS: ( M+1 f « 465. [alphap « - 1 2. T> <o1 , methylene chloride ), 

Example 4: (2R,4S)-fH1-{3^BMrmuororTO 
qulnazollne^carbcaamlde 

The emmonlum salt of o^ina^lrte-4-«in>oxyllc add (0.23B g, 1.25 mmd, {51) ts dissolved In 
methanol and 1 ml of trlethyiamine Is added thereto. The solution is otmcentrated using a 
rotary evaporator. That procedure Is repeated twice and yields foe tn^mytoirnonlum salt of 
quinaaoflne^Karboxyfic add In the form of an oH which, togefter with 0.465 g (1,0 mmd) of 
(2R,4S)-1 -{3,5-bis-trfflucromelhyH^ and 
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0.1 TO ml of trtethyiamlne. ts dissolved in 10 ml of methylene chloride. Then at 0°C, 0.316 g 
(1 £5 mmoi) of bis(2-o«>3-oxaaa)ndiny0phosphlnlc add chloride is added and the tee bath is 
removed after 10 minutes. The reaction mixture Is stirred for 4 hours at room temperature 
and then diluted with ethyl acetate. The organic phase Is washed with aqueous 10 % 
sodium hydrogen carbonate solution and brine, dried over sodium sulfate and concentrated 
to dryness by evaporation The crude product Is chromatographed with ethyl actata/hexane 
(1 :2).The tftte compound is crystallised from ethyl acetate/hexane in the form of white 
crystals. M.p : 118-1 2CPC; TLO. ethyl acetate/hexane (1 : 1) R, = 0,42; FD-MS: W« 620; 
[alphaJD « -15.7 (c=1, methylene chloride); analysis: caic: C » 68.03%, H « a73%. N « 
9.05%, found: C ■ 57.9%, H « 3.7%, N « a8%. 




Example S: (2R,4SHH1^5-Bte4h^oromethyi-ben^ 
> # lsoqulnollne-1 -carboxamlde 

\l Analogously to Example 1 , 0.30 g (0.04 mmoJ) of (2R,4S)-1-(3^te-trtmioromethyi- 

berizoy0-2-{4-chlcto4)en^ in 8 ml of methylene chloride is reacted with 

• 0.18 g (a71 mmoi) of Ws(2Kmo-3KJxazoldlnyl}phosphinte add chloride, 0,18 m! (1 .30 mmol) 
>; of trtethyiamlne and ai12 g (0.64 mmol) of isoquinoGne-1 -carboxyflc acid. The crude 
product Is chromatographed with ethyl acetate/hexane (1 :3). The title compound is 
crystallised from ethyl acetate/hexane in the form of white crystals. M.p.: 112-1 1 3°C; TLC: 
ethyl acetate/hexane (14) Rj = 0.30; FD-MS: M*« 619(621 ); {a!pha]D » -11.3(091, EtOH); 
analysis: caic: C = 60.08%, H n &80%, N » 6.78%, found: C = 61.0%, Ho 4.5%, N * &4%. 



-20- 




4 



.* 



frffifflmtftft t2R,4S)-W{1 -{S^B^tiffluarcmethyW^ 
qu!nazonne-4-cartwxamlde 

Analogously to Example 4, 0.14 g (0.29 mmofl of (2fr r 4S>1H3,W>te-fflfUiot^ 
berra>yt)^(4*4iii^^ In 6 ml of methylene chloride te reacted wRh 

0.083 g (0,32 mmd) of tts&^^B^xBZJomrvflp^ptikfc add chloride, 0.1 1 ml 
(0.75 mmol) of trfefhyiamfne and 0.058 g (0.30 mmoQ of the ammonium sail of qutnazoOne- 
4-carboxytIc acid {Amwego WLF and Srrfih JTC, Jl Cftem. Soc. (B), 1987, The erode 
product is chromatographed with ethyl aoetate/hexane (1 :3). The title compound crystaJEses 
from ethyl acatate/hexane to the form of whfte crystals. M.p.: 112-113°C; TLC: mefoyiene 
cttorkte/methanol (19:1) Ri « OS5; FD-MS: M*» 631 . 
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The starting material can be prepared, for example, as follows: 
a) p^NftRrtereyi)^^ acid benzyl ester 

in Iho presence of trietrryiamine (5.6 ml, 40*0 mmol) and benzyl alcohol (5.1 8 g, 4ao mmoQ 
In toluene, 11 .55 g (42.0 mmol) of phosphoric add tflphanyf ester azide ate added at 50°C 
to 2-(4Htftro-benzyiH^ add p^iltro-berrzyQ- add la 

prepared anetogousry to 2^4-chIoro4>erizy()-p8nt-4-enote add, see J. Med Chom, 1988, 
1 1(3), 634] (9J3 g, 4ao mmol). After 20 minutes the temperature te Increased slowly and the 
mixture Is then maintained under reflux for 3 hairs. After coding, the reaction mixture is 
washed twice with 1N sodium hydroxide solution, twice with 1N hydrochloric add and twice 
with brine, dried over socfium sulfate and concentrated by evaporation using a rotary 
evaporator. After crystallisation of the crude product from toluena/hexane, the title 
compound Is obtained in the form of white crystals. Nip.; 94-95°C. TLC: ethyl 
acetate/hexane (1:3) R<= 022. 



b) ^H^Nttrc^benzy^ add benzyl t 
A mixture of 1 0 ml of aqueous 50 % socfium hydroxide solution, 26 ml of methylene chloride 
and 130 mg (0.4 mmol) of benzyrtrtoutyiammonium chloride te stirred vigorously at 5-1 0°C. 
After ^ addition of H4^rt)tn^ 

20.0 mmol), 2.64 g (28 mmol) of chloromsthylethyl ether are added dropwtse over a period 
of Z hours. The mixture te then stirred for 1 hour at room temperature, diluted wfth tee and 
water and extracted with methylene chloride. The organic phase Is dried over sodfum 
sulfate, concentrated to dryness by evaporation and chromatagraphed on silica gal vfltiti 
hexane/ethyl acetate (10:1). The title compound to obtained in the form of a colourless oL 
TLC: ethyl acetate/hexane (1:3) Rf 0.41 . Ft>MS; M*: 388. 

c) (2R*,4S*)^-Aoetyiamrno-2^4Hrto^ benzyl ester 
Analogously to Example 3b, 5D g (12.6 mmol} of r^-(4Hriltjo-tara^^ 
metrryl^rbamJc add benzyl ester are reacted with 1 .77 g (25.2 mmd) of chlorosulfonlc 
add in acetonltnle. Chromatography on silica gel (methylene chloride/methanol (B5S)) 
yields the title compound In the form of a colourless resin. TLC; methylene chJortdeA 
methancl (9:1 ) Rf= 0.40. TO-MS: (M+H)*: 412. 



-22- 



d) (2rT,4S>fH2K44Wro^^ 

Concentrated hydrochloric acid Is added to (2R\4S*H-ac^am!nt>-2^4-nIlro^8r^ 
plparfdlne-l-cartxJxySc add benzyl ester {2.65 g, BAB mmol) and the mixture fe heated at 
55°C for 2 hours, the evolution of gas occurring. The reaction mixture Is washed twice wfth 
hexane and concentrated by evaporation under reduced pressure using & rotary 
evaporator. The title compound Is obtained as a hydrochloride In the form of white crystals 
containing 8 molecules of water of crysteHIsatton. 

M.p.: > 250°C. TLC: methylene chloride/methanol/ccro, ammonia (909:1) Rr 0.29. 
1 H-NMR (200 MHz, 0*0): 8 8l26 (d, 2H), 7.59 (d, 2H), 4£fr4.17 (m, 1H), 090-3.72 (m, 1H), 
3.40*.02(m, 4H), 1J89 (8, 3H), 246-1 .75 (m, 4H). 

e) (OT%4S>N41^ l 5-«8-trtfl^^ 
amuse 

2.49 g (9.0 mmol) of 3,54)is4rrfluoromethvlbenzoyl chiorfde are added In the course of 
1 hour at 0-5°C to a stirred suspension of £50 g (9.0 mmol) of (2R*,4S*)-N-f2-(4-nItro- 
benzyl)-piperidln-4-yIhacetam{de in 20 ml of methylene chloride and20m!ofa10% 
, aqueous sodium hydrogen carbonate sdutioa The mixture Is then stirred for 1 hour at 

y 25°C. The organic phase Is dried over sodium suSate, concentrated to dryness by 

evaporation and chromatographed on silica gel wtth methylene chiortda/methanol The fife 
compound Is obtained in the form of a yettowtsh resH TLC: methylene chlorlda/methanoi/- 
cone ammonia (9Q&0.5) Rf 0.46. 1 H-NMR {200 MHz, DgO): rotemeric mixture. & 

•tt r : 7.D8 (m, 7H), 5.41 (br d, NH), &36-6.20(m, 0.5H), 4.B7-4.73 (m, OSH), 4.6K30 (m, 1H), 
4.004.82 (r^ 0£H),a60-2.85 (m,3.5H), 1.98 (s, 3H), 23^1.92 (m,2H) t 1.82-1.22 (m, 
2H). 

...... f) (2^4S>N-Acetyl-r^^^ 

•••• 

carbamic aod tert-butyl ester 

5.32 g (24.0 mmol) of dMert-butyi decarbonate are added In portions to a solution, stirred at 
50°C,ot 6.9 g (13.34 mmd) of (2R%4S>!^1^,5-b!s-trffl^ 

beru7i)^periolrH^yrhacetamide t 1.62 g (13.34 mmol) of 4-N,N-dImethyiejTiinopyrWine and 
2.02 g (20.0 mmo!) of titethyiamtnein25 ml of toluene. The reaction mixture is then stirred 
for 1 8 hours at 50°C. After cooling, the reaction mixture is dfluted with ethyl acetate, washed 
with dilute hydrochloric add to pH 3 and then with brine. The organic phase is dried over 
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sodium sulfate, concentrated to dryness by evaporation and chromatographed on silica gel 
(rraxane/ethyl acetate 2:1 ). The title compound Is obtained In the form of a yellow solid 
TIC: ethyl acetaia/hexane (1:2) IV0.40. FD-MS: M*: 617. J 



g) f^ t 4S>1-(3 f 5-B!s-tn%orc*net^ 

A solution of 200 mg (0.32 mmol) of (2R*,4S>N-acetyl-^-(^^ 
benzoy^4-nttrD-be^^ add tert-btrtyJ ester is added in 5 ml of 

methanol to a solution, stirred under an inert gas, of O04 ml (0.06 mmol) of n-butyUIthlum In 
hexane (1.6M). After 1 hour, 5 mg (0.06 mmol) of acetic add are added and the mixture is 
concentrated to dryness by evaporation. The residue Is taken up in 2 ml of methylene 
chloride and 1.2 ml of trffluoroacetic acid and the mixture Is stirred tor 2.5 hours at room 
temperature. The mixture Is diluted with methylene chloride and washed with 2N sodium 
hydroxide solution. The organic phase is dried over sodium sulfate, filtered and concen- 
trated to dryness. The title compound is obtained in the form of a beige foam. TLC: dtehtoro- 
methEne/methanol/conc, ammonia (90:8: 0.5) Rf 0.38. *H-NMR (200 MHz, DaO): 
^.U. nrtamerte mixture; ft B.2&Q.08 (m t 2H), 7.94-7,79 (m, 1H) ( 7.60-7.40 (m, 2H), 7.21-7,02 (m, 
2H), 5-40-5.22 (m, 05H), 4.65-4.68 (m, 0.6H), 4.0O3.86 (m, 0.6H), 3*fr&(K><m, 3H), 
a82-2.70(m,O^H),2 > 20-1.B8(m,2H) > 1.8-1^ <m,2H). 
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BmnTO**?' Tablets, each comprising 60 mg of {2R,4SHH1 KS^bis^tluoromethyl- 
benzoyi)-2-benzyMP^^ or a salt, lor example me 

,»♦$♦, nyoroonionde, tnereoi, can oe prepareo as iouows: 



. Composition ft 0 000 tablets) 

•••••• active ingredient 500.0 g 

lactose 500.0 g 

\H> potato starch 352.0 g 

"H gelatin 8.0 g 

talc 60.0 g 

magnesium stearate 1 0.0 g 

sIBcon dioxide (highly dispersed) 20.0 g 

ethane! qs 
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Htb active Ingredient Is mixed wflh the lactose and ^2 g of potato starch and the mixture Is 
moistened with an ethanottc sduCon erf the gelatin and granulated through a sieve. After 
drying, the remainder of the potato starch, the magnesium steamte, the talc rind the silicon 
dioxide are mixed in and the mixture te compressed to form tablets, each weighing 
145.0 mg and comprising 60.0 mg of active Ingredient: the tablets may, U desired, be 
provided with breaking notches fay finer adap t at ion of the dose. 

FffflmtfftR- FBnvcoated tablets, each comprising 100 mg of (2R4S)-hHH3i&-bte4rtfiuor^ 
niethyR>ena>yl)^b^ or a salt, lor example the 

hydrochloride, thereof, can be prepared as follows^ 



active Ingredient 


100.0 g 


lactose 


100.0 g 


cornstarch 


7a0 g 


talc 


as g 


CRftrfum stoarats 


1.5 g 


hydroxypnopylmethyiceQulose 


2.38 g 


sheOac 


0.64 g 


water 


q.s. 


methylene chloride 





The active Ingredient, the lactose and 40 g of the can starch are mixed and moistened wfih 
a paste prepared from 16 g of com starch and water (with heating) and granulated. The 
granules are dried* the remainder of the com starch, the talcum and the calcium stearate 
are added and mixed with the granules. The mixture Is compressed to form tablets (weight 
280 mg) which are men fSm-coated with a solution of the hydnoxypropyimethylcellulose and 
the shellac In methylene chloride; final weight of the film-coated tablet 283 mg. 

Bamifeft Hard gelatin capsules, comprising 1 00 mg of active Ingredient, lor example. 
(2R,4SH^1K3,54>i9^uorom^^ 

amide or a salt for example the hydrochloride, thereof, can be prepared, for example, as 
follows: 
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100.0 g J 
250.0 0 
30.0 g 

aog 

The sodium lauryj sulfate is added to the iyophffisBd active Ingredient through a stove cf 
0.2 mm mesh size. The two components are Intimately mixed. Then tot the lactose is 
added through a sieve of 0.6 mm mesh size and then the mterocrystaDtne cellulose ts added 
through a stave of 0.0 mm mesh stea The mixture Is then intimately mixed again for 
10 minutes. Rnafly the magnesium staajate is added through a slew of 0.B mm mesh size. 
After mMrig tor a further 3 rr^^ 
of the resulting fomudaiioru 

Example 10 : in a manner analogous to that described tn Examples 7 to 9 above, ft b also 
posafote to prepare pharmaceutical compositions comprising a different compound of 
formula I or IA or a saJt thereof tn accoidanoe wfth one cf the above Preparation Exampte, 

Throughout this specification ami the claims which follow, unless the context requires 
otherwise, the word "comprise", and variations such as "comprises" or "comprising", wiH 
be understood to imply the inclusion of a stated integer or step or group of Integers or 
steps but not the exclusion of any other integer or step or group of integers or steps. 



fiflmpoflflon (for 1 QW capsytes) 
active Ingredient 
lactose 

mkaeeaystaffine cettutass 
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The claims defining the invention are as follows : 



1. A compound of the formula 




0). 



wherein X and Y are each Independently oi the other N and/or CH and the ring A Is 
unsubstftuted or mono- or pofy-substituted by substituenis selected from the group 
consisting of lower ajkyl, lower aticoxy, halogen, nitro and trffluoromethyl; or a salt thereof. 



I. - 2. A compound acconfing to claim 1 of formula IA 




wherein X is CH or N and Y is N, and 2 is hydrogen, halogen or nitro, or a salt thereof. 



3. A compound according to claim 2 of formula I A, wherein XJsNorCHandY!sN,andZt 
halogen, or a salt thereof. 
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4. A compound selected from the group consisting of 
(2R,4SHH1 Ka5-bte-trf?luofome^ 
carboxamkte; . - 
(ffi/4SWM3,6~tts-^^ 

csrboxaniKtej 

(2R,4S)^1-(3>UB«ffluoreme»^^ 
carboxamlde; 

carboxamkte; 

(^,4SH4^-{3>Ws-titfto^ - 
cartxsxanttde; 

(2R r 48)4^1-(a^4lb^i<fhio^ 
or In each case fl sail thsroof. 

5. A method for the treatment or prophylaxis of substance P related disorders 
comprising admmisiering to a subject a pnarmaceuncauy effective amount or a 
compound according to any one of claims 1 to 4 or a pharmaceutical^ acceptable 
salt thereof. 

6. A pharmaceutical composition comprising a compound according to any one of 
claims 1 to 4 or a pharmaceutical acceptable salt thereof in association with a 
pharmaceutical^ acceptable carrier andto diluent 

7. The use of a compound according to any one of claims 1 to 4 in the preparation 
of a pharmaceutical composition for the treatment of disorders induced by substance 
P 

*- . . 

8. A process for the preparation of a compound according to any one of claims 1 to 
4, which comprises: 

a) reacting a compound of formula ll(a) 
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wherein the ting A is unsubstftuted or Is substituted as fraficated. with a compound of 
formula llib 



wharrinX and Y are as defined and Qi is free or etherifted hydroxy or reactive e^ertf led 



and, ff desired, separating a mixture of Isomers obtainable by the process and isolating the 
desired Isomer and/or converting a free compound I or I A obtainable by the process into a 
salt or converting a salt of a compound I or IA obtainable by the process into the free 
compound l or IA or Into a different salt 

9. Compounds of the formula (1), methods for their manufacture or pharma- 
ceutical compositions or methods of treatment ixwolving/containing them, 
substantially as hereinbefore described with reference to the Examples. 




hydroxy or a radical of the formula 



— 0 




By its Patent Attorneys 
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